CXC receptor 1 and 2 and neutrophil elastase inhibitors alter radiation-induced lung disease in the mouse.
We previously reported increased numbers of neutrophils to be associated with the development of the radiation-induced lung responses of alveolitis (pneumonitis) and fibrosis in mice. In the present study we investigated whether CXC receptor 1 and 2 antagonism with DF2156A, a small molecule inhibitor of neutrophil chemotaxis, or the neutrophil elastase inhibitor sivelestat decreases the lung response to irradiation. KK/HIJ mice received 14 Gy whole-thorax irradiation, and a subset of them received drug treatment 3 times per week from the day of irradiation until they were killed because of respiratory distress symptoms. Irradiated mice receiving sivelestat survived 18% longer than did mice receiving radiation alone (73 vs 60 days for female mice, 91 vs 79 days for male mice), whereas postirradiation survival times did not differ between the group of mice receiving DF2156A and the radiation-only group. The numbers of neutrophils in lung tissue and in bronchoalveolar lavage fluid did not differ among groups of irradiated mice, but they significantly exceeded the levels in unirradiated control mice. The extent of alveolitis, assessed histologically, did not differ between irradiated mice treated with either drug and those receiving radiation alone, when assessed at the end of the experiment, but it was significantly reduced, as were the neutrophil measures, in sivelestat-treated mice at the common kill time of 60 days after irradiation. Mice treated with radiation and DF2156A developed significantly less fibrosis than did mice receiving radiation alone, and this difference was associated with decreased expression of interleukin-13 in lung tissue. We conclude that neutrophil elastase inhibition affects alveolitis and prolongs survival, whereas CXCR1/2 antagonism reduces radiation-induced fibrotic lung disease in mice without affecting the onset of distress.